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Abstract 
This paper presents a critical review of past research in the work-related driving field 
in light vehicle fleets (e.g., vehicles < 4.5 tonnes) and an intervention framework that 
provides future direction for practitioners and researchers. Although work-related driving 
crashes have become the most common cause of death, injury, and absence from work in 
Australia and overseas, very limited research has progressed in establishing effective 
strategies to improve safety outcomes. In particular, the majority of past research has been 
data-driven, and therefore, limited attention has been given to theoretical development in 
establishing the behavioural mechanism underlying driving behaviour. As such, this paper 
argues that to move forward in the field of work-related driving safety, practitioners and 
researchers need to gain a better understanding of the individual and organisational factors 
influencing safety through adopting relevant theoretical frameworks, which in turn will 
inform the development of specifically targeted theory-driven interventions. This paper 
presents an intervention framework that is based on relevant theoretical frameworks and 
sound methodological design, incorporating interventions that can be directed at the 
appropriate level, individual and driving target group.    
Keywords: work-related driving, fleet safety, occupational driving 
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Work-related driving safety in light vehicle fleets: A review of past research and the 
development of an intervention framework 
Road crashes are now the most common cause of work-related injury, death and 
absence in a number of countries. Given the impact of work-related driving crashes on social 
and economic aspects of business and the community, work-related road safety and risk 
management has received increasing attention in recent years. However, limited academic 
research has progressed on improving safety within the work-related driving sector, 
particularly in light vehicle fleets. The aim of this paper is to present a review of work-related 
driving safety research to date, and provide an intervention framework for the future 
development and implementation of work-related driving safety strategies for light vehicle 
fleets.  
1. What is a work-related driver? 
 A fleet is referred to as a group of vehicles within an organisation most commonly 
used for the transportation of material or people. Work-related driving safety, or fleet safety, 
involves the management of fleet vehicles, and more importantly, the management of 
individuals who drive fleet vehicles. Work-related drivers, or fleet drivers, are commonly 
defined as those who drive at least once per week for work-related purposes, including those 
who commute to and from work (Haworth, Tingvall, & Kowadlo, 2000; Murray et al., 2003). 
Work–related driving spans a range of industries including, transport, courier, police and 
emergency services (Collingwood, 1997). These drivers range from truck drivers, couriers, 
police and emergency service drivers, to sales people. Work-related drivers include senior 
executives provided with salary sacrificed vehicles, and those regarded as pooled vehicle 
drivers, who are employed to drive fleet cars, vans, or other specialist vehicles (Dimmer & 
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Parker, 1999). Another group of work-related drivers are those who use their own or a fleet 
vehicle in volunteering their driving services (i.e., Newnam, Newton, & McGregor, 2009; 
Newnam & Watson, in press). Fleet vehicles constitute about 30% of registered vehicles in 
Australia, and because of their high mileage, may comprise up to half of the traffic stream at 
any one time (Haworth et al., 2000). Thus, there is potential for work-related vehicles to be 
involved in road crashes resulting in property damage, injury, and/or fatality. 
2. Methodology 
 The following discussion will present a review of the work-related driving literature 
specifically relating to light vehicle fleets (i.e., vehicles < 4.5 tonnes). Although a large body 
of research has identified workplace safety as an important issue within commercial vehicle 
fleets (i.e., trucks and motor coaches) (e.g., Adams-Guppy & Guppy, 2003; Arboleda, 
Glendon, 2007; Morrow, Crum, & Shelley, 2003; Arnold & Hartley, 2001; Caird & Kline, 
2004; Morrow & Crum, 2004; Sullman, Meadows, Pajo, 2002) there is greater enforcement 
within this industry as organisations are governed under federal laws and regulations (ATA, 
2000). For example, laws relating to fatigue management have been identified within 
commercial vehicle fleets. Unfortunately, many of these laws do you apply to light vehicle 
fleets, and as such, workplace safety in light vehicle fleets have not been well integrated 
within the Occupational Health and Safety (OHS) sector (Haworth et al., 2000; Murray et al., 
2003). Organisations operating light vehicle fleets have a legal obligation and duty of care 
under the OHS regulations to provide a safe and healthy workplace; however, this is not been 
strongly enforced (Murray et al. 2003). Given this situation, the safety management of drivers 
in light vehicle fleets and the factors influencing driving behaviour are different to those in 
commercial vehicle fleets. As such, this paper is limited to the work-related driving literature 
in light vehicle fleets.  
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 The search engines used to review the work-related driving literature included 
PychInfo, Proquest, and ScienceDirect. Database searches were conducted using the 
following keywords: work-related driving, fleet vehicles, fleet drivers, work driving, safety 
interventions, occupational driving, taxi drivers, and professional drivers. Additional 
searches were also conducted to extrapolate industry reports from America (i.e., NHSA, 
Bureau of Labor Statistics), United Kingdom (i.e., Transport Research Laboratory, 
Department for Transport) and Australia (i.e., Centre for Accident Research and Road 
Safety, Monash University Accident Research Centre). A search of Road Safety and Traffic 
Psychology conference programs from the past 9 years (2000-2009) was also conducted to 
locate unpublished studies. 
Following the retrieval of the full text articles, eligibility of the study was 
determined. Studies that met the following criteria were considered: (1) papers were written 
in English; and (2) the methodology included only work-related drivers in light vehicle 
fleets (i.e., passenger vehicles). Both quantitative and qualitative papers were included in the 
review. Over 50 articles were considered to meet the criteria and were subsequently included 
in this paper. Each paper was examined to identify theoretical application, methodology, 
main findings and discussion. Table 1 presents an overview of the studies in the area of 
work-related driving safety in light vehicle fleets, including book chapters, peer-reviewed 
publications, research reports, conferences/symposiums, and conference presentations. A 
discussion of these papers will be presented in the following sections. 
 
 
Table 1 here 
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2. Extent of the problem 
Identifying the true extent of the ‘fleet driver effect’ (see Grayson, 1999) or ‘work-
related driver effect’ (see Newnam, Watson, & Murray, 2002) is difficult considering that 
jurisdictions in Australia and overseas do not monitor purpose of journey information on 
crash reporting forms (Bomel Ltd, 2004; Murray et al., 2003). As such, national statistics on 
light vehicles may under-represent the true extent of the problem as the figures do not 
generally account for company vehicles. However, a number of organisational case study 
analyses and national labor statistics have indicated the need for organisations to focus on this 
important area of research. In the United Kingdom, research has identified that work-related 
drivers have above average crash frequencies compared to non work-related drivers in 
personal vehicles (Broughton et al., 2003; Clarke et al., 2005; Downs, Keigan, Maycock, & 
Grayson, 1999; Lynn & Lockwood, 1998). For example, Maycock, Lester, and Lockwood 
(1996) found in a sample of 12, 500 drivers that company car drivers reported 20% more 
crashes than did drivers of privately owned cars. Similar effects have been found in the 
Australian context with work-related drivers reporting higher crash involvement rates in their 
work vehicle than their personal vehicle, even after controlling for kilometres driven 
(Newnam et al., 2002). Available statistics in the United States indicated that work-related 
drivers accounted for the highest number of fatal work injuries of any occupation; from a 
total of 5524 work-related fatalities, 1372 were attributed to traffic accidents (Bureau of 
Labor Statistics, 2006). Other research conducted in the United Kingdom has also suggested 
that the risk of crash involvement among company vehicle drivers is not uniformly spread 
across all groups of work-related drivers (Chapman, Roberts, & Underwood, 2000). In 
particular, salary sacrificed drivers and those who receive a car as a requirement of their job 
(i.e., ‘perk’ cars) were particularly at risk of crash involvement. International research has 
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also identified that Taxi drivers represent a high safety risk on the road (Boufous & 
Williamson, 2009; Machin & De Souza, 2004; Öz, Özkan, & Lajunen, 2010; Rowland et al., 
2007).  
In addition to the human and societal impacts, work-related vehicle crashes also place 
a heavy financial burden on businesses. Anecdotally, it has been suggested the cost of work-
related traffic injuries in Australia to be approximately half a billion dollars per year, with 
this cost shared by the employee (40%), employer (30%), and the community (30%) 
(Wheatley, 1997). In the Australian State of Queensland, the annual cost of road traffic 
injuries is estimated to be over AUD$500 million, and related property damage increases this 
figure to over AUD$1 billion (Travelsafe34, 2001). Furthermore, it has been estimated that 
the average total insurance cost of a work-related driving crash to be $28,000 (Davey & 
Banks, 2005). 
The financial burden of work-related road crashes has also been found to extend to 
workplace compensation claims. It was reported in the 1999/2000 financial year, close to 
AUD$17 million was paid in workers’ compensation claims for injuries and illnesses 
sustained from work-related vehicle crashes, including commuting to and from work (Seljak, 
2002). A further AUD$4.4 million was paid in workers’ compensation claims for injuries and 
illnesses sustained as a result of incidents related to occupational driving (hearing loss and 
back strain). In summary, these figures provide strong social, financial, and corporate 
governance arguments for undertaking research into the factors contributing to the safety of 
work-related drivers, and investigating safety initiatives with potential for improving work-
related road safety outcomes. However, the argument advocated in this paper is that effective 
intervention strategies should only be developed through a theory-driven process that firstly 
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explicates the behavioural mechanism underlying driving behaviour. As such, the following 
will review theoretical development to date in the work-related driving context.  
3. Theoretical development 
Theoretical development in the work-related driving field has been limited with the 
majority of research being either anecdotal or data driven (i.e., Haworth et al., 2000; Murray 
et al., 2003; Stradling, Meadows, & Beatty, 2000). Although anecdotal and data driven 
research has provided significant insight into the extent of the work-related driving problem, 
it is limited in that it does not provide the theoretical foundation for establishing the 
development and improvement of interventions designed to reduce death and injury in the 
work vehicle. It is argued that change in work-related driving behaviour can be more 
effectively achieved by utilizing and developing theory which explicates the mechanisms 
underlying the behaviour.  
Theoretical development within this field has predominantly examined the individual 
and organisational predictors of driving behaviour (Davey et al., 2007; Newnam, Watson, & 
Murray, 2004; Strahan, Watson, Lennon, 2008; Wills, Watson, & Biggs, 2004; 2006; 2009) 
and/or crash outcomes (Caird & Kline, 2004; Newnam et al., 2002; Newnam, Griffin, & 
Mason, 2008). Specifically, while some research has focused on the relationship between 
driving behaviour and safety outcomes (Davey et al., 2007; Rowland, Davey, Freeman, & 
Wishart, 2008), the majority of research has examined factors within the organisational 
context that represent the antecedents of safe driving behaviour. In particular, drivers’ 
perceptions of safety (Bomel Ltd, 2004; Caird & Kline, 2004; Grayson, 1999; Newnam et al., 
2002; Wills, Watson, & Biggs, 2006) occupational stress (Strahan, Watson, Lennon, 2008; 
Trimpop, Austin, Kirkcaldy, 2000) and motivations to volunteer (Newnam, Newton, & 
McGregor, 2009) have been examined as predictors of driving behavior and crash outcomes. 
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Other notable empirical research within this field has examined the risk factors that influence 
work-related traffic (Salminen & Lahdemiemi, 2002), and perceptions of speeding and drink 
driving (Adams-Guppy & Guppy, 1995; Adams-Guppy & Guppy, 1995a). 
Although all of these empirical papers provide a significant contribution to furthering 
our understanding of the work-related driving context, only a few of these papers (see, 
Newnam et al., 2004; Newnam et al., 2008; Wills et al., 2009) have utilised relevant 
psychological/management theoretical frameworks to explicate the relationships identified 
within the research. It is argued that the utilization of relevant theoretical frameworks are 
important contributions to the research process as they allow researchers and practitioners to 
explicate the mechanisms directing change in behaviour, as opposed to a-theoretical papers 
and those that are informed by theory but focus only on the measurement of one construct 
(e.g., safety climate/culture) and its relationship to driving behaviour and/or crash outcomes. 
Specifically, Newnam et al. utilised Azjen’s Theory of Planned Behaviour (TPB; Ajzen, 
1991) along with anticipated regret to examine the factors contributing to speeding within the 
work and personal driving contexts. Through comparing the psychological mechanisms 
explicated by the theoretical framework, this study found that intentions of drivers in the two 
settings were significantly different in relation to anticipated regret and subjective norms, and 
that these had the greatest impact on the reported lower intention to speed in a work vehicle. 
Thus, these results suggest that these two psychological mechanisms discourage speeding in 
the work context.  
Extending on this research, Wills et al. (2009) developed a conceptual model 
informed by the TPB and Bandura’s Reciprocal Determinism (Bandura, 1977) to identify the 
organisational (safety climate), situational (on-road situations), and person-related (attitudes, 
perceived behavioural control, subjective norms) factors influencing work-related driving 
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behaviour. This study found that both individual (i.e., safety attitudes) and organisational 
factors (i.e, safety climate perceptions) were significant predictors of current driving 
behaviour and future driving intentions. As such, these papers present a unique contribution 
to the work-related driving literature, as the methodology was informed through the 
application of relevant psychological theoretical frameworks. 
Adopting a different, yet relevant theoretical framework, Newnam et al. (2008) 
utilized a theory of individual performance adapted by Griffin and Neal (2000) to distinguish 
between the antecedents, determinants, and outcomes of safety in the work- related driving 
setting. Based on the Griffin and Neal framework, Newnam et al. incorporated individual 
(attitudes and self-efficacy) and organisational (safety values) factors to predict motivation to 
drive safety in a work vehicle, and in turn, self-reported crashes. The unique aspect of this 
study was that the authors assessed safety values at multiple level of the organisational 
hierarchy, namely work-related drivers, their workgroup supervisor, and fleet manager. In 
doing this, the authors addressed the limitation of past research that failed to accurately 
conceptualise safety perceptions at the appropriate level of analysis (i.e., Zohar, in press). 
Through distinguishing safety values at multiple levels of the work-related organisational 
hierarchy and incorporating drivers’ attitudes and self-efficacy into the safety framework, this 
paper showed that both individual-related factors and safety values operating at multiple 
levels within the organisational hierarchy can influence safety outcomes. Furthermore, this 
paper presents a unique contribution to the work-related driving literature as it utilised a 
relevant conceptual framework to conceptualise safety management within the broader 
organisational context.  
In summary, this section has reviewed theoretical development in the work-related 
driving field. Although anecdotal and data driven research has provided significant 
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contributions to furthering our understanding of work-related driving safety, only a few 
research papers to date have applied a theoretical or conceptual framework to guide our 
understanding of the multiple influences (i.e., social-psychological and organisational factors) 
on work-related driving safety. Theoretical or conceptual frameworks are important 
contributions in understanding the mechanisms influencing behaviour, and in the 
development of interventions to improve safety outcomes. Not only can a theory-driven 
approach provide future research with an understanding of the behavioural mechanism 
underlying driving behaviour, it can inform the development of safety interventions that 
target relevant organisational levels and driving target groups, as will be described in a 
subsequent section of this paper. The following section will review past interventions 
designed to improve safety outcomes in the work-related driving context.  
4. Work-related safety interventions 
Work-related safety interventions have traditionally been focused at the individual or 
driver level. These interventions have tended to reflect micro-level initiatives, such as driver 
training, and behaviour modification strategies. Interventions such as these typically require 
external individuals to conduct the interventions and modify behaviour through introducing 
short-term rewards that outweigh immediate costs (e.g., safe driving practices). More 
recently, work-related driving interventions have focused at the organisational level, where 
initiatives are aimed at policy development and safety practices.  The following will present a 
critical analysis of research that has evaluated driver level initiatives, and the more recent 
shift focusing on organisational level approaches to the management of work-related driving 
safety.  This will be followed by the development of an intervention framework that proposes 
a holistic approach to the management of work-related driving safety. 
4.1 Driver-level interventions 
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Driver training: Driver training has long been acknowledged as one of the leading 
work-related driver safety interventions (e.g., Haworth et al., 2000; Murray et al., 2003; 
Watson et al., 1996). However, with the exception of a few papers (Dorn & Barker, 2005; 
Gregersen et al., 1996; Haworth et al., 2000; Murray et al., 2003), limited research has 
examined the effectiveness of driver training in the work-related driving context. Given this 
situation, the following will provide a brief review of driver training programs in the general 
driving population, with particular attention given to graduate driver licensing programs.  
Over the past two decades there has been much debate on the safety benefit associated 
with driver training. Early research showed minimal effectiveness in its use (e.g., Brown, 
Groeger, & Biehl, 1987). One reason for the inconsistencies in past research has been 
attributed to the ineffectiveness of the training. It has been argued driver training programs 
are limited due to a reliance on knowledge and vehicle handling skills, rather than addressing 
the factors effecting judgement and decision-making (e.g., attitudinal factors), and their 
failure to incorporate behavioural objectives and teaching strategies (Christie, 1995; 
Christie,2001; Watson et al., 1996). Gregersen et al. (1996) stated driver training programs 
place too much emphasis on skill improvement, such as braking techniques, braking 
avoidance or handling a skidding car. In support, driver training programs focused on specific 
skills, such as skid control and braking techniques, have been found to show no improvement 
in driving performance (Katila, Keskinen, & Hatakka, 1996).  
However, in recent years considerable attention has been focused on establishing the 
effectiveness of driver training programs through improving driving programs and evaluation 
approaches. Particular attention has been given to graduate driver licensing programs (e.g., 
Williams, 2006). Research has found convincing support for improvements in driving skill in 
the course of training based on formal instruction and extensive practice (Groeger & Clegg, 
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2000; Groeger & Brady, 2004; Mayhew, Simpson, & des Grosielliers, 1999). In particular, 
there is debate that suggests training programs that incorporate an educational component that 
focuses on the motivational and psychological aspects of driving performance, rather than 
just driving skill, is important in changing driver behaviour (Groeger & Banks, 2007; 
Watson, 2003). As such, the literature within the driver training domain supports the 
argument for the development of intervention approaches based on strong theoretical 
foundations. 
Behaviour modification strategies: A second individual-level approach to improving 
work-related driving performance is through behavioural modification. One behavioural 
based intervention that has been widely used in the work-related setting is incentive schemes. 
Based on the operant perspective (Skinner, 1974) to behaviour change, this approach has 
provided rewards (e.g., money) for safe driving behaviour. Some research has found support 
for the role of incentive schemes in reducing crashes (Gregersen et al., 1996), and increasing 
employees use of seat-belts (e.g., Geller et al., 1987; Marchetti, Hall, Hunter & Stewart, 
1992; Mortimer, Goldstein, Armstrong, & Macrina, 1990). For example, Geller et al. 
reviewed the evaluations of 28 different programs at nine work settings, and found an 
increase in employees’ use of safety belts from 12% over baseline to 285% as a result of a 
financial incentive scheme. Furthermore, long term follow up also found support for the 
effectiveness of the program. As such, through the process of applying theoretical linkages, 
past research has found positive safety outcomes through explicating the behaviour change 
mechanisms underpinning incentive schemes. 
A second behaviour-based modification approach is group based discussions. Past 
research has found support for discussion based interventions in improving work-related 
driver behaviour and safety outcomes (Geller et al., 1987; Gregersen et al., 1996; Ludwig & 
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Geller, 1991). Most recently, Salminen (2008) conducted three rounds of group discussions 
which consisted of (1) identifying problems in work-related driving traffic (2) discussion of 
solutions to the identified problems, and (3) discussion of the decisions regarding the 
identified problems. The results of this study found that the group discussions decreased 
work-related driving accidents by 72%, while no change was identified in occupational 
accidents not related to traffic. Although this was a well conducted study, there was no 
discussion of the behavioural techniques undertaken to achieve these results, and as such it is 
difficult to pinpoint the processes that explain why this initiative was successful, and to 
generalize the results for future applications.  
However, a similar research approach was undertaken by Ludwig and Geller (1991) 
(see also, Ludwig & Geller, 2000) who found that through utilizing relevant behaviour 
change techniques (i.e., awareness session, group consensus, safety reminders) based on the 
Antecedent-Behaviour-Consequence (ABC) framework, a significant increase in seat-belt use 
was achieved. Given this study explicated the behaviour-change techniques directing change 
in driving behaviour, it allowed future research to build on the conceptual foundations and 
strengthen future intervention approaches. To illustrate this argument, Newnam and Watson 
(2009) adapted and extended on the methodology utilized by Ludwig and Geller and 
evaluated the effectiveness of a participative education intervention on a group of work-
related drivers. This study found support for a safety awareness session followed by feedback 
as an effective intervention in reducing self-reported speeding over a six month period. 
Specifically, the results indicated that the safety awareness intervention significantly reduced 
self-reported speeding in the experimental group, while participants in the control group 
reported a non-significant increase in speed across the three phases of the intervention. As 
such, through a process of adapting and extending on the behaviour change techniques 
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described by Ludwig and Geller, this study informed the conceptual foundations underlying 
driving behaviour in the work context. 
A third behavioural-based modification approach that has been utilized in the work-
related driving setting is goal setting and feedback programs. Ludwig and Geller (2000) 
pioneered this research through conducting a series of seven field studies with a sample of 
pizza delivery drivers. The intervention strategies included: awareness sessions and promise 
cards; assigned and participative goal setting and feedback; static and dynamic goal setting; 
group goal setting with public individualized feedback and public individualized feedback 
with competition; mandated company policy; and, community agents. Based on behaviour 
change techniques utilized through adapting the (ABC) framework to modify behaviour, this 
research found support for the role of goal setting and feedback in improving performance 
and safety outcomes. 
In summary, a number of individual-level interventions have been adopted in the 
work-related driving setting. Typically these intervention strategies have focused on driver 
training or behaviour modification strategies, such as incentive schemes, group based 
discussion, or goal setting and feedback programs. It is promising to note that many of the 
individual intervention approaches described above have applied relevant theoretical 
frameworks to explain changes in driving behaviour and crash outcomes. In doing this, it 
gives future research the opportunity to identify the processes directing change in safety 
outcomes and further our conceptual understanding of driving context. The next section will 
review intervention strategies initiated at the organisational level. 
4. 2 Organisational level interventions 
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In recent years, Occupational Health and Safety (OHS) and employer regulatory 
frameworks with their associated duty of care, and chain of responsibilities have increased 
attention on safety outcomes in the transport and road safety sectors (Murray et al., 2003). 
There is now an employer obligation to provide a working environment that is safe, and has 
minimal risk to worker’s health, and ensure such environments are used in accordance with 
regulatory standards (Haworth et al., 2000). Organisations operating trucks, buses, utes, or 
cars have legal obligations, and a duty of care under the OHS regulations to provide a safe 
and healthy workplace (Haworth et al., 2000). Additionally, a hardening insurance market, 
increased litigation, OHS and, civil liability legislation, worker’s compensation procedures, 
and compulsory third party motor vehicle insurance have demanded better work-related 
driving safety management across all organisations (Clark & McInnes 2004). As such, 
increasing attention on OHS regimes has led to a shift towards work-related driving safety 
management approaches (Haworth et al., 2000). Such management systems incorporate 
policy, strategy and accountability components.   
A management-based model that has been utilized in organisations to assess injury 
prevention and response strategies is the Haddon Matrix Road Safety Model (e.g., Haddon, 
1980). The original Haddon Matrix is presented as a grid comprised of four columns and 
three rows, but has been revised in the work-related driving setting to represent six columns 
(Darby, Murray, & Raeside, 2009). The rows represent different stages of an injury (pre-
event, event, and post-event), and the columns represent different influencing factors (host, 
management/culture, journey, road/site environment, people, vehicle, 
society/community/brand). Each cell of the matrix identifies strategies to prevent, respond to, 
or mitigate injuries. Table 2 presents an example summary of work-related driving safety 
program interventions using the extended Haddon Matrix (Murray, Ison, Gallemore, & 
Nijjar, 2009). 
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Table 2 here 
 
Some examples of the intervention strategies presented in the Haddon Matrix 
commonly adopted by proactive organisations include, data collection and benchmarking, 
recruitment and induction programs, and vehicle procurement and maintenance components. 
These organisational level intervention strategies are identified as risk management 
approaches. The following will describe these approaches.  
Crash reporting database: Work-related driving crash databases consist of 
information such as driver details (e.g., name, age, date of birth), vehicle description (e.g., 
registration number, make and model), type of crash (e.g, rear end), cause of crash (e.g, did 
not give way) and third-party details. The advantage of a well maintained crash database 
system is that organisations can conduct analysis to find trends in the database system, such 
as frequency in the type of crash. Based on these analyses, organisations can implement 
interventions to improve safety outcomes. For example, an organisation could implement 
reversing sensors on their vehicles if there was an increasing trend in reversing-related 
incidents. Furthermore, crash statistics can also be used for benchmarking purposes, which 
allows organisations to evaluate intervention strategies and monitor improvements (Davey, 
Freeman, Wishart, & Rowland, 2008). 
Although these crash databases systems can provide invaluable information on crash 
statistics, they typically have insufficient information that provides a holistic view of the 
event of a crash. According to Davey et al. (2008), current data collection methods are 
reactive rather than proactive. Specifically, the databases consist of crash statistics and 
associated data that are collected after the event of the crash, and neglect the factors (e.g, 
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driving behaviours) that contributed to the crash. As such, there is limited data to develop and 
implement interventions to reduce a crash before the event occurs. To overcome this 
limitation, driver recruitment and induction procedures are important additions to any well 
managed safety program. 
Driver recruitment and induction: It is important that recruitment procedures are in 
place to ensure that the driver is suitable for the position. Commonly adopted methods of 
recruitment include: (1) confirming that the applicant has a valid driver’s licence; (2) 
collecting information about the applicants experience and credentials, and (3) contacting 
non-family references to determine suitability for the position.  
The goal of driver induction procedures is to specify employee roles and 
responsibilities relating to road safety, and to raise awareness among prospective drivers that 
safety is a concern for the organisation. Induction procedures may include: (1) formally 
training employees on road safety policies and safety procedures; (2) assessing the 
competency of any new employee; (3) training employees in the operation of their vehicle, 
with such training addressing the safety features of the vehicle/s. The latter strategy being 
particularly important as familiarity with a vehicle is considered an important safety issue. As 
such, prior to assigning a vehicle to an employee, some organisations conduct a check to 
assess whether the employee has driven that type and size of vehicle previously. Although 
not mandated in many organisations, policy should state that an employee is not authorised to 
drive a company vehicle until the appropriate induction and training has occurred.  
More recently, Darby et al. (2009) examined the effectiveness of an online fleet driver 
assessment program to identify, target, and reduce occupational road safety risk. In this case 
study, the online assessment program was used as a pre-requisite, or induction process, for 
employees to drive a vehicle in the organisation. The study found that attitude and behaviour 
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scores, in addition to exposure in the vehicle, age, and personality factors were significantly 
associated with collision involvement. As such, this study highlights a useful risk assessment 
tool for identifying at-risk drivers.  
Procurement/maintenance of the vehicles: Effective fleet management programs 
include policy that addresses the safety features of vehicles and the appropriateness of the 
vehicle for use within the organisation. Specifically, issues such as: (1) the appropriate size of 
the vehicle (e.g., 4/6 cylinder), (2) necessary safety equipment (e.g., first aid kits), (3) 
inspection and maintenance procedures, (4) policies to protect against unauthorised use, (4) 
record-keeping procedures for resale, and (5) insurance protection (particularly for volunteer 
drivers) are also often included in well managed policy and procedure manuals. Other issues 
related to the maintenance of the vehicles include pre/post trip vehicle inspections, including 
maintenance or repair expenditures (including fuel) in the vehicle inspection form.  
Overall, this section has provided an overview of organisational level intervention 
strategies designed to improve work-related driving safety outcomes. Although these 
intervention strategies have been important additions in many well-managed organisational 
settings, they are limited in their lack of reference to organisational psychology and other 
relevant theory. As discussed in the theoretical section, to understand the mechanisms in 
which behavioural change occurs, it is imperative to develop and evaluate interventions 
utilising a strong theoretical framework.   
In summary, this section has reviewed the individual and organisational level 
intervention strategies in the work-related driving context. An overall limitation of past 
research is that practitioners and researchers have often not recognised the broader 
organisational context in the development and implementation of work-related driving 
intervention strategies. Specifically, the work-related driving area has overlooked the 
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possibility of interventions that utilize existing relationships and processes operating within 
the organisational context. In particular, one intervention approach that has been omitted 
from past research is the workgroup level, or an intervention focusing on effective 
supervisory practices (i.e., Zohar, 2002; Zohar & Luria, 2005). The next section will detail 
the development of an intervention framework that addresses this limitation and proposes a 
holistic approach to the management of work-related driving safety.  
5. Intervention Framework  
So far, this paper has presented work-related driving research to date, including a 
review of theoretical development and intervention approaches. As stated earlier, past 
research has been limited in its theoretical approach to understanding driving behaviour and 
in the development of safety interventions. Furthermore, past research has neglected the 
broader organisational context in the safety management of work-related drivers. 
Specifically, although some research has described the processes operating at the 
organisational level which are essential for the development of an effective work-related 
driving safety program, there is no research to articulate how these processes can be enacted 
at lower levels of the organisational hierarchy within the work-related driving context. 
Drawing from research conducted in other commercial settings (e.g., construction; Zohar, 
2002; Zohar & Luria, 2005) there is potential for an intervention to address this limitation by 
focusing on the impact of leadership styles on work-related driving safety outcomes. As such, 
the work-group level has been incorporated within our proposed intervention framework.  
The aim of this intervention framework is to guide practitioners and researchers in the 
future development of intervention strategies designed to improve safety outcomes in light 
vehicle fleets. It is advocated that through utilising relevant theoretical frameworks, 
intervention strategies can be developed and implemented at specific levels and target groups. 
21 
 
  
In contrast to the Haddon Matrix framework, this intervention framework is developed 
through extensive review of the organisational psychology/management literature which 
differentiates the organisational context and identifies the unique impact of varying 
organisational levels on individual behaviour. In other words, this intervention framework 
provides a holistic overview of the different facets of the organisation that should to be 
considered in the future development of an occupational safe driving program. Through 
incorporating all levels of the organisational hierarchy, the strength of this approach provides 
a strong impetuous for cultural change in an industry where there has been a lack of clarity in 
the role and responsibilities of those involved in the safety management process. Figure 1 
presents the intervention framework incorporating three levels of potential involvement, 
namely organisational, workgroup and individual level. The following will further elaborate 
on the development of the framework, and present some issues to consider in its 
implementation. 
Figure 1 here 
5.1 Organisational-level intervention 
Senior-level management, in particular the Managing Director or Chief Executive 
Officer, should be the primary change agent responsible for the development and 
implementation of intervention strategies to identify and manage the risk associated with 
work-related driving. In particular, it is important for organisations to establish their own 
safety policies and procedures, crash database management, recruitment and induction 
programs. However, in addition to these intervention strategies, senior-level management 
commitment and support is essential for the successful implementation of intervention 
strategies aimed at other levels within the organisational hierarchy. In support, past research 
has found that senior-management commitment is an essential component to achieving 
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successful safety outcomes (e.g., Cheyne, Cox, Oliver, & Tomas, 1998; Lingard & 
Rowlinson, 1997; Williamson, Feyer, Cairns, & Biancotti, 1997; Zohar, 1980).  
Specifically, senior-level management must ensure that workgroup supervisors/fleet 
managers and individual drivers are given workloads where safety can be prioritized within 
their work roles. Past research found that time pressure was influential in a compromise 
between speed and safety in a sample of work-related drivers (Adams-Guppy & Guppy, 
1995), and that leaders who perceive a manageable workload and autonomy to make 
decisions are more likely to fulfil their leadership role (Ng, Ang, & Chan, 2008). As such, the 
role of senior-level management is to not only fulfil their role in the implementation of risk 
management strategies they must also support safety within the role of all members within 
the organisation.  
5.2 Workgroup level intervention 
The change agent essential for achieving successful safety outcomes in the workgroup 
level intervention is the supervisor and/or fleet manager. As discussed within the theoretical 
section, Newnam et al. (2008) found that supervisors and fleet managers play a pivotal role in 
influencing work-related driving safety outcomes. As such, an intervention aimed at 
empowering supervisors and/or fleet managers as safety leaders could be effective in 
improving safety behaviour in the work vehicle. In support, past research has found that 
leaders with greater leadership self-efficacy are more effective leaders, as they are more 
likely to be motivated to fulfil their leadership roles (Ng et al., 2008). 
An intervention that has the ability to enhance supervisors/fleet managers’ role as a 
safety leader is a leadership intervention. In recent years, attention has been given to safety 
interventions that improve leadership styles, through modifying the safety interactions 
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between a supervisor and an employee (Zohar, 2002; Zohar & Luria, 2003). Past research has 
shown that through increasing safety-related interactions between a supervisor and their 
subordinates, successful safety outcomes were achieved. Given that no research to date has 
initiated interventions at the workgroup level in the work-related driving setting, it is 
suggested that an intervention strategy focus on strengthening the driving safety relationship 
between workgroup supervisors/fleet managers and drivers.  
In regards to the target group at the workgroup level, a leadership-based intervention 
relies on the existence of a workgroup structure, whereby drivers are nested within 
supervisory/fleet manager groups. Pooled work vehicle drivers are often classified within this 
organisational structure. These individuals traditionally drive vehicles which are allocated for 
general work use and are not used for personal purposes. For example, a member of the 
administrative team within the organisation may utilize a pooled vehicle to collect supplies 
for a work meeting.  
5. 3 Individual-level intervention 
Past research has found strong support for behaviour modification programs utilizing 
externally appointed safety officers in achieving successful safety outcomes (e.g, Ludwig & 
Geller, 2000; Gregersen et al., 1996). Types of strategies included in these research designs 
include group or individual-based discussion groups, individual or group feedback, and goal 
setting exercises. The advantage of these types of intervention strategies are that they are cost 
effective, and because they are an extrinsic motivator in nature, they are more likely to lead to 
permanent behaviour change in comparison to strategies such as driver training (Watson et 
al., 1996).  
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The limitation associated with individual-level intervention strategies is that they 
usually require an external observer to conduct the initial discussions and provide feedback. 
As such, they do not rely on utilizing existing personnel structures operating within the 
organisational context, and are therefore more susceptible to interruption. To overcome this 
issue, external observers should conduct programs for appointed personnel within an 
organisation (e.g., OHS officer) to train these individuals on relevant work-related driving 
issues, so that they can deliver individual-level interventions to appropriate groups of drivers.  
In regards to the target group for individual-level interventions, there are a number of 
work-related drivers that would not fit into a traditional workgroup structure. For example, 
salary sacrificed drivers. These drivers are typically in higher-level classification systems and 
do not fall within a work-group structure, but rather are almost self-managed within the 
organisational hierarchy. As such, salary sacrificed drivers would be most suited to a driver 
level intervention, where they potentially become their own change agents.  
6. Discussion 
 This paper has provided a review of work-related driving research to date, 
incorporating literatures in the academic and industrial sectors. The first section of the paper 
discussed terminology of a work-related driver, and the extent of the work-related driving 
problem. The second section presented a theoretical discussion of work-related driving 
research and described some of the theoretical framework utilised in past research. The third 
section of this paper discussed current work-related driving interventions, describing those 
conducted at the individual and organisational levels. Finally, based on the review of the 
previous sections, we presented an intervention framework that provides a direction for the 
future development and implementation of work-related driving intervention strategies. The 
foundation of this intervention framework is theory-driven, with particular attention given to 
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considering the different facets of the organisational structure and the potential for 
intervention strategies at multiple levels of the organisational hierarchy.  
 Although it is acknowledged that data-driven research provides vital information 
relating to the extent of the work-related driving problem (or work-related driver effect), the 
argument articulated in this paper advocates that work-related driving safety can be more 
effectively managed through giving adequate attention to the identification of the social-
psychological and organisational mechanisms underlying change in driving behavior. 
Through assessing driving behaviour utilising relevant theoretical frameworks and sound 
methodological design, interventions can be developed that are directed at the appropriate 
level, individual and driving target group. In particular, given the success of past 
interventions in the broader safety context, work-related driving practitioners and researchers 
should consider leadership (i.e., workgroup) interventions as an avenue to improve safety 
outcomes. It is also important to note, that any good intervention program is based on a 
process of continual evaluation and theoretical development. As such, it is strongly 
recommended that following the implementation of theory-driven interventions, it is 
imperative that evaluations are continuously conducted to ensure the advancement of theory 
and intervention development. 
 Although this paper has presented a practical guide for researchers and practitioners in 
the development of work-related driving safety interventions, there was a limitation 
associated with the methodology adopted within this study. Specifically, only a small number 
of papers satisfied the inclusion criteria, and as such, the justification of a review in light 
vehicle fleets was considered limited. The inclusion of papers relevant to commercial vehicle 
fleets would have strengthened the rationalization for conducting a review in general work-
related driving safety. However, the intention of this paper was to not only present a review 
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of past research with this field but also to offer a framework to guide researchers and 
practitioners in the future development of safety interventions. As discussed in the 
methodology section of this paper, commercial vehicle fleets are governed under stricter 
federal laws and regulations, and as such, the roles and responsibilities in the management of 
driver safety are different to light vehicle fleets. Given this fact, the safety framework 
presented in this paper is not as relevant to commercial vehicle fleets as it does not identify 
those safety factors unique to this group of work-related drivers (i.e., fatigue management, 
long haul driving; see, Morrow & Crum, 2004). As such, we believe there was adequate 
justification for focusing the literature review solely on light vehicle fleets.  
7. Conclusions 
 The aim of this paper was to present a review of past research in the work-related 
driving field, and present an intervention framework that provides future direction for 
practitioners and researchers. Although work-related driving crashes have become the most 
common cause of death, injury, and absence from work in Australia and overseas, very 
limited research has progressed in establishing effective strategies to improve safety 
outcomes. As such, to move forward in the field of work-related driving safety, practitioners 
and researchers need to gain a better understanding of the factors influencing safety 
outcomes, develop theory-driven interventions that consider the broader organisational 
context in their development, and conduct evaluations to continuously inform theory and 
intervention development. From our perspective, this can be achieved through exploring 
work-related driving safety within the broader organisational context, developing strong 
theoretical foundations through the application of conceptually clear and psychometrically 
sound measurement tools, and learning from research experiences in other fields of safety.  
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Table 1: Work-related driving research to date in light vehicle fleets 
Reference Aim  Methodology Participants Theoretical/conceptual 
framework  
 
Book Chapters 
 
    
Wills et al. (2007) Review of fleet safety and fleet 
safety climate 
Literature review  No 
Banks & Davey (2010) Examines potential barriers to 
and facilitators for 
implementing occupational 
road safety initiatives 
Interviews 24 drivers from four 
Australian organisations 
No 
Banks et al. (2010) A review of the effectiveness 
of occupational road safety 
initiatives 
Literature review  No 
Davey et al. (2008) Examines the relationship 
between driving behaviour and 
crash outcomes 
Questionnaire 4195 drivers from 
Australian organisation 
No 
Wishart et al. (2008) A review of interventions in 
the occupational road safety 
Literature 
review/case study 
 No 
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Freeman et al. (2008) Modification of the Driver 
Behaviour Questionnaire to the 
fleet setting 
Questionnaire 443 drivers from large 
insurance company 
No 
Peer reviewed publications 
 
Adams-Guppy & Guppy (1995) 
 
 
Assesses speed-related risk 
taking 
 
 
Questionnaire 
 
 
572 British company car 
drivers 
 
 
No 
Adams-Guppy & Guppy (1995a) Multinational study examining 
drink driving behaviour and 
drivers’ attitudes and 
perceptions 
Questionnaire 595 male company vehicle 
drivers located across 8 
countries 
No 
Boufous & Williamson (2009) Examines factors that 
contribute to the severity of 
work related crashes in  
Workers’ 
Compensation data 
was linked to police 
crash records for the 
period 1998–2002 
Work-related drivers in 
New South Wales, Australia 
No 
Darby et al. (2009) Examines an online fleet driver 
assessment to identify, target 
and reduce occupational road 
safety risks 
Case study, risk 
assessment database 
16,004 responses on risk 
assessment program 
No 
Davey et al. (2007) Examines a modified version 
of the Driver Behaviour 
Questionnaire in an Australia 
Questionnaire 443 drivers from an 
insurance company 
No 
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fleet setting 
Geller et al. (1987) Employer-based programs to 
motivate safety belt use 
Observational study 244,543 vehicle 
observations 
Yes 
Gregersen et al. (1996) Comparison of four different 
safety interventions to reduce 
accident involvement 
Experimental design 
(including control 
group) 
4,500 Swedish Telephone 
company drivers 
No 
Ludwig & Geller (1991) Examining a series of 
interventions to improve the 
safety of occupational drivers 
Experimental 
designs (including 
control groups) 
Varying numbers of pizza 
delivery drivers in each 
intervention  
Yes 
Machin & De Souza (2004) Predicting health outcomes and 
safety behaviour in taxi drivers 
Questionnaires 91 taxi drivers No 
Newnam & Watson (in press) 
 
Comparing volunteer and 
remunerated drivers 
Questionnaire 190 remunerated drivers and 
59 volunteers 
Yes 
Newnam et al. (2009) Examining motivation for 
volunteering and its 
relationship with self-reported 
speeding 
Questionnaire 73 volunteer drivers Yes 
Newnam et al. (2008) Multi-level study linking safety 
values and individual 
predictors to work-related 
driving crashes. 
Questionnaire 380 government employees, 
88 supervisors and 47 fleet 
managers 
Yes 
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Newnam & Tay (2007) Evaluation of a fleet safety 
management system 
Questionnaire/focus 
groups 
24 Fleet managers No 
Newnam, et al. (2006)  Using Psychological 
Frameworks to Inform the 
Evaluation of Fleet Safety 
Initiatives. 
Questionnaire 24 Fleet Managers Yes 
Newnam et al. (2004) Examining factors predicting 
intentions to speed in a work 
and personal vehicle 
Questionnaire 204 public and private 
sector drivers 
Yes 
 Öz et al.  (2010) Examines stress reactions 
within professional and non-
professional drivers 
Questionnaire 234 Male drivers, including 
taxi drivers 
No 
Salminen (2008) Describes two interventions 
supporting the improvement of 
companies’ personnel traffic 
safety during work hours 
Experimental design 
(not including 
control groups) 
Intervention 1: 172 
Electricians 
Intervention 2: 179 
Electricians 
 
No 
Salminen & Lahdeniemi (2002) Examines risk factors in work-
related traffic 
Questionnaire 1102 Sales and marketing 
professionals 
No 
Strahan et al. (2008) Examines safety climate and 
occupational stress as factors 
influencing work-related driver 
Questionnaire 219 government employees No 
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fatigue 
Trimpop et al. (2000) Examines a range of individual 
factors influencing traffic 
accidents  
Questionnaire 494 veterinary surgeons No 
Wills et al. (2005) Examines the factor structure 
of a fleet safety climate 
questionnaire 
Questionnaire 323 government and private 
industry drivers 
No 
Wills et al. (2006) Examines safety climate sub-
dimensions as predictors of 
work-related driving behaviour 
Questionnaire 323 government and private 
industry drivers 
No 
Wills et al. (2009) Examines a range of individual 
and organisational predictors 
of work-related driving 
Questionnaire 323 government and private 
industry drivers 
Yes 
Research reports 
 
    
Bomel Ltd. (2004) Investigates safety culture, 
driver attitudes and accident 
risk 
Interviews and 
questionnaire 
Seven organizations Yes 
Broughton et al. (2003) Accident risk of work-related 
drivers 
Questionnaire 1838 from 57 companies No 
Chapman et al. (2000) Examines the accidents and Questionnaire 635 drivers from variety of No 
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behaviour of company car 
drivers 
organisations 
Clarke et al. (2005) An In-depth study of work-
related road traffic accidents 
Accident analysis 2111 accident cases No 
Dimmer et al. (1999). The accident, attitudes and 
behaviour of company car 
drivers 
Interviews/Question
naire 
18 /441 non-livered 
company car drivers 
Yes, but not discussed 
Downs et al. (1999). The safety of fleet car drivers: 
A review (TRL Report 390). 
Review  Surveys completed in 1987 
and 1990 
No 
Grayson (1999) Analysis of work-related road 
crashes 
Review  No 
Haworth et al. (2000) Review of best practice fleet 
safety initiatives in the 
corporate and/or business 
environment 
Literature 
review/case studies 
Case studies No 
Lynn, P. & Lockwood, C. R. (1998) Investigates the accident 
liability of company car drivers 
Questionnaire 6543 drivers from a variety 
of organisations 
No 
Murray et al. (2003) Review of evaluating and 
improving fleet safety in 
Australia. 
Literature 
review/case studies 
Case studies No 
Stradling et al. (2000) Examines workplace factors Questionnaire 791 English motorists No 
46 
 
  
affecting individual health 
Symposiums/Conferences 
 
    
NIOSH (2009) International conference at 
road Safety at Work 
A variety of 
speakers 
 No 
Travelsafe34 (2001) Symposium of work-related 
trauma and fleet risk 
management in, Australia, 
August.  
 
A variety of 
speakers 
 No 
Conference presentations 
 
    
Banks et al. (2007) Examines stages of change 
model as a framework for 
understanding employee road 
safety behaviour change 
Interviews 10 drivers from profit and 
nonprofit organisations 
Yes 
Banks and Davey (2005) Estimating the cost of work 
motor vehicle incidents in 
Australia. 
Insurance data Property damage claims No 
47 
 
  
Davey et al. (2006) Examines the relationship 
between the DBQ and the 
DAQ and self-reported driving 
behaviour 
Questionnaire 4195 drivers from an 
Australian company 
No 
Davey, J., Banks, T. (2005). Estimating the cost of work 
motor vehicle incidents in 
Australia. 
Insurance data Property damage claims No 
Davey et al. (2008) Review of fleet safety 
interventions 
Literature review  No 
Freeman et al. (2008) Examines the relationship 
between the DBQ and the 
DAQ and self-reported driving 
behaviour 
Questionnaire 443 drivers from Australian 
company 
No 
Freeman et al. (2008) Examines the relationship 
between the DBQ and the 
DAQ and self-reported driving 
behaviour 
Questionnaire 4195 drivers from an 
Australian company 
No 
Murray et al. (2009) Examines occupational road 
safety programs 
Case study Wolseley No 
Newnam & Watson (2009) Examines an education 
program to reduce speeding 
Experimental design 
(including control 
group) 
19 community-based drivers Yes 
48 
 
  
Newnam et al. (2002) Compares individual factors 
across the work and personal 
driving contexts 
Questionnaire 199 government and private 
sector drivers 
No 
Rowland et al. (2008) Examines individual predictors 
of work-related crashes 
Questionnaire 4195 Queensland based 
drivers 
No 
Rowland et al. (2007) Examines the relationship 
between the DBQ and the 
DAQ and self-reported driving 
behaviour 
Questionnaire 182 Taxi drivers No 
Wills et al. (2004) Examines the relationship 
between fleet safety climate 
and work-related driving 
behaviour 
Questionnaire 323 Queensland based 
drivers 
No 
Wills et al. (2005) Review of theories in 
organisational psychology for 
work-related driving 
Literature review  Yes 
Wishart et al. (2006) Examines the relationship 
between the DAQ and self-
reported driving behaviour 
Questionnaire 443 drivers from Australian 
company 
No 
Wishart et al. (2007) Developing a driving diary to 
improve fleet safety 
  Yes 
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Table 2: Work-related driving strategies using the extended Haddon Matrix 
 Management 
culture 
Journey Road/site 
environment 
People Vehicle Society/community/ brand 
Pre-
crash 
Policy and 
procedures 
Climate assessment 
Safety committee 
Safety pledge 
Contractor standards 
Journey planning 
and route selection 
 
Risk assessments 
Guidelines 
Site layouts 
Road improvement 
Select 
Recruit 
Induct 
Handbook 
Assess 
Train 
Driving pledge 
Selection 
Maintenance 
Checking 
ITS to monitor 
Marketing program 
Community involvement 
Safety groups 
Road Safety Week 
Conference circuit 
CSR, media and PR 
Safety awards 
Benchmarking 
Regulator briefings and 
involvement 
Family/young driver program 
 
At scene Emergency support 
to driver 
- Manage scene Known process to 
manage scene 
Crashworthy 
ITS to capture data 
Escalation process 
Post-
crash 
Reporting systems 
Change management 
Debrief and 
review 
Investigate and 
improve 
Driver debrief 
Counselling & 
support 
Reassess/train 
Investigate ITS data 
Vehicle inspection 
& repair 
Manage reputation and 
community learning process 
  
50 
 
  
  
  
 
 
 
 
 
 
 
 
 
Figure 1: A multiple level intervention framework designed for the work-related driving setting 
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